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2. The subtract :  

𝑒(𝑥−𝑦) ≤ 𝑒𝑥 − 𝑒𝑦 

𝑅(𝑥−𝑦) ≤
1

|𝑥 + 𝑦|
(|𝑥|𝑅𝑥 + |𝑦|𝑅𝑦) 

𝑅(𝑥−𝑦) =
𝑒(𝑥−𝑦)

|𝑥 − 𝑦|
≤

1

|𝑥 − 𝑦|
(𝑒𝑥 − 𝑒𝑦) ∗

|𝑥. 𝑦|

|𝑥. 𝑦|
 

 

𝑅(𝑥−𝑦) =
|𝑥. 𝑦|

|𝑥 − 𝑦|
(

𝑒𝑥

|𝑥||𝑦|
−

𝑒𝑦

|𝑥||𝑦|
) 

𝑅(𝑥−𝑦) =
|𝑥||𝑦|

|𝑥 − 𝑦|
(

𝑒𝑥

|𝑥||𝑦|
−

𝑒𝑦

|𝑥||𝑦|
) 

 

𝑅(𝑥−𝑦) =
|𝑥||𝑦|

|𝑥 − 𝑦|
(

1

|𝑦|
𝑅𝑥 −

1

|𝑥|
𝑅𝑦) 

𝑅(𝑥−𝑦) ≤
1

|𝑥 − 𝑦|
(|𝑥|𝑅𝑥 − |𝑦|𝑅𝑦) 

 

Example: find the bound of exact value 1. x+y 2. x-y if 

 x∗ = 23.86 and y∗ = 0.01762 where x and y rounding four-digit. 

(H.W). 
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3. Multipliction: 

𝑒𝑥 = |𝑥 − 𝑥∗| = {
𝑥 − 𝑥∗; 𝑥 ≥ 𝑥∗

−(𝑥 − 𝑥∗); 𝑥 < 𝑥∗ 

𝑒𝑦 = |𝑦 − 𝑦∗| = {
𝑦 − 𝑦∗; 𝑦 ≥ 𝑦∗

−(𝑦 − 𝑦∗); 𝑦 < 𝑦∗ 

𝑒(𝑥.𝑦) = |𝑥. 𝑦 − 𝑥∗. 𝑦∗| 

1. If 𝑥 ≥ 𝑥∗ and  𝑦 ≥ 𝑦∗  

𝑒𝑥 = 𝑥 − 𝑥∗ and  𝑒𝑦 = 𝑦 − 𝑦∗ 

𝑥 = 𝑒𝑥 + 𝑥∗ and  𝑦 = 𝑒𝑦 + 𝑦∗ 

𝑒(𝑥.𝑦) = |(𝑒𝑥 + 𝑥∗)(𝑒𝑦 + 𝑦∗) − 𝑥∗. 𝑦∗| 

𝑒(𝑥.𝑦) = |𝑒𝑥𝑒𝑦 + 𝑥∗𝑒𝑦 + 𝑦∗𝑒𝑥 + 𝑥∗𝑦∗ − 𝑥∗𝑦∗| 

𝑒(𝑥.𝑦) = |𝑒𝑥𝑒𝑦 + 𝑥∗𝑒𝑦 + 𝑦∗𝑒𝑥| 

𝑒(𝑥.𝑦) ≤ 𝑒𝑥𝑒𝑦 + |𝑥∗|𝑒𝑦 + |𝑦∗|𝑒𝑥 

Since 0 < 𝑒𝑥 < 1  and 0 < 𝑒𝑦 < 1 ⇒   𝑒𝑥𝑒𝑦 ≅ 0   

∴ 𝑒(𝑥.𝑦) = |𝑥∗|𝑒𝑦 + |𝑦∗|𝑒𝑥 

 

 

 

 

 

 

 


